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INOACHUTEJIBHASA 3ATIMCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBI€HA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OO0, a takxke Ha OCHOBE GeaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOro NpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpPKAHUE, IPEIyCMATPUBACT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM IPorpamMmbl [0 XUMHH, ONPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEPKaHUSA, PEKOMEHAYEMYIO MOCIeA0BaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM O0O0yUYeHHs] XUMUU
HA YypOBHE I1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JeSITeTLHOCTH 00YUJaIOMIerocst IO OCBOCHUIO YU4E€OHOTO COIepIKaHUSI.

3HaHHME XUMUU CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPEJCTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOTO DPAa3BUTUS YEJIOBEUYECTBA — CBHIPHEBOI,
HHEPreTHUECKOM, MUILEBON U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
poeCCHOHAIBHON JeATETHHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAaoM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTHYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS NeJarornyeckd aJalTHPOBAHHBIM OTpPaKEHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH HA OCBOEHHUE
00yYaromMUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAETBHBIX 3HAYMMBIX MOHSATHIH OPraHUYeCKON XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona k e€ mzydenuro. CopepxaHue CKJIQAbIBACTCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
DJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K JApPYromy,
BBIMOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IIPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «du3uka. 7 Kiacey.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POpMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKiuil, B
(GopMHpOBaHMM W pPa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATENILHOM U yueOHO-MCCIIEJ0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTeMaTHYecKoe NpuoOIIeHrne oOydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOAAaM  IO3HAHUS,
(bOopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIIBITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBICHUS OKPYKAIOLIEr0 MHpa, UCIONb3ys 3HAHUA U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKU SKOJIOTMYECKH IIeIECOO0Pa3HOr0 MOBEACHHS B OBITY H
TPYAOBOM JEATENIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezieln), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHSTUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HM 4YeJOBEKa. XUMHA B cCUCTEeMEe HaykK. Temna u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocTositHue BemiecTB. [lonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3ieieHus: CMecei.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O 2JIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMUECTBA, MacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacy€rel mo hopMyrnaM XUMHUYECKUX COCTUHEHHIA.

O®uznyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XuMUYECKUX peakuuil
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIIOH, MpaBWIaMU Pa0dOTHI B J1a0OpPaTOpuu M NMpUEMaMU
oOparteHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YYCHHE W ONHUCAaHUE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoAeHne pu3nuecKkux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyNKe, KHTIEHUE M KOHJEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHE CBEUH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) ABIEHU, HabtoieHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapus, paznoxkeHue ruapokcuna menu (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszienieHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLINS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKM IIOBApEHHON COJM, HAONIOJIEHHE U ONHMCAHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JIaHUE
MojieIe MOJIeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT W MPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupojie, GU3ndeckue U XUMHYECKHEe CBOMCTBA (peakIi TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAMQpUKAIUS
KHCIIOpO/ia.

TemoBoit A(PekT XUMHUYECKOW peakIHH, TEePMOXMMHUYECKHE YypaBHEHUS, 53K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxokaeHue BoxopoAa B INpUPOJE,
buznyeckue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI osydeHus. KucioTel u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbel. Hacelmennsie u
HEHACBIIICHHBIE PAcTBOpPBl. PacTBOpUMOCTh BelIeCTB B BoJe. MaccoBasi J0Js BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeamHeHuid. Oxkcunpl. Kimaccupukamust OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukainus oOcHOBaHMA: MIENOYM W HEPACTBOPHMBIC OCHOBAHHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. duznueckue U XuMudeckue coiictBa coieil. [lomydenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOIIOJeHHE B3aMMOJEWUCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3amMmojeiicTBue Bojopoga ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHW pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MacCOBOM JO0JIEH pPacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOIO/IEHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAX KHUCIOT U IEJIOYel, M3ydeHue
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIIEHHE SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALUKN XUMHUYECKUX dleMeHToB. [loHsATHE O rpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leprogudeckoid CUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX dieMeHTOB [leproaudeckoli CUCTEMbI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METaUIOB U HEMETaJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IMPU U3YYEHHH XMMHH B 8 KJIACCE OCYILIECTBIIAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
ABJISIOIIUXCSI CHCTEMHBIMHU JUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIMKIIA.

OOme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAYYHbIH (DakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JIEKTPUUYECKUN 3aps]l, BELIECTBO, TeN0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COECOUHEHUM B COOTBETCTBUHU C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTHe 0 cxopoctu XUMHUUecKo peakiuu. [TonsTe 00 0OpaTHMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstme o
karanuse. [loHsTme o0 XuMuuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DNEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBONMCTBA KUCIOT, OCHOBAHMI M COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METa/UIOB M HEMeTa/uioB (rpadura W ajaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HaTpHS),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Yel W cojeil (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (FOPEHHE, peaKLUuu pa3jokKEeHHs,, COECIUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHne U (PU3HYECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPOJa Ha OPraHu3M uernoBeka. Bakuelue Xmopuas
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U Cepbl. AJUIOTPONHbIE MOIU(UKALUN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M coenuduueckue). XHUMHUYECKHE peakluu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka d1eMeHTOB VA-rpymnmbl. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Quudeckue u
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupoae. AMMHUaK, ero Gu3ndecknue 1 XuMUIECKUe
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHBI aMMOHHMS. A30THas KUCIIOTa, €€ MOJy4YEHUE,
duznyeckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak TPEACTaBUTENs Kjacca KHCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, amroTpornHbie MOAU(DUKAITUH
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3HMYECKUe U XMMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, MOJy4deHHE U IpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJIEH, AalETUJIEH, 3TAaHOJ, IJIMLEPHH, YKCycHas kuciora). I[IpuponHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, Oelkax, yriaeBoJax — W MX pOJIM B KU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSTHOM KUCIOTHI, IPOBEACHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIIoJIeHue IpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M M3yuyeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYE€HHE MOJENEeH KpUCTAJUIMYECKHX DPEHIETOK ajaMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, oJy4eHnue, COOMpaHue, paclio3HaBaHUeE
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMS, O3HAKOMIIGHHME C MPOJYyKLHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmuMe crocoObl MONMy4YeHHs] MeTaIOB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTAIIBL: TIOJIOKEHUE B Ileproanueckoi cucteMe XuMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIBI MarHui M KajupUui: noJoxeHnue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCUI, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. H.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepmomnueckoid cucreme Xxumuueckux i3yemeHtoB J[. .
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMi MeTajlsIoOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TpOIlecca TOPEHUS IKele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHUE U OMKMCAHKWE TPOIIECCOB OKPAILIMBAHUS MJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpYyKaUas cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€M MPU U3YYEHHH XUMHH B 9 Kilacce OCYIIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIUXCS] CACTEMHBIMU JIJIS1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  NCPUOJUYHOCTh,  HAOIIOJCHHE,  DKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTUBHOCTh, MOJICKYJ1a, DJICKTPUYCCKHHA 3apsiji, MNPOBOJIHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TIaHEThI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOIIUXCS.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WMH(POpPMAIUEH O TEePEOBBIX JOCTHIKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUSI O COIMMAIBHBIX HOPMax M MPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHOMCCIIeIOBATEIbCKOM, TBOPYECKOM H JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIBHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33/1a4,
BBITIOJTHCHUH XHUMHYECKHX JKCIICPUMEHTOB, CO3JaHWHM YUYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B TpOIIECCe 3TOH y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEJIEHHWE U TIOCTYNKH CBOUX TOBapHUINEW C TO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABISIONINE OCHOBY JUJIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW  KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3AaHMOCBS3SIX YeJIOBEKa C MPUPOIHOU Cpefod, O POU
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHUBBI, HAIPABJICHHBIE HA TMOJYYEHHE HOBBIX 3HAaHUN 1O XUMHH,
HEOoOXOUMBIC JUISI OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWH, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpPaTypOld, MOCTYMHBIMU TEXHUYECKUMHU CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyUeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHIIeM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHME IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTaHOBKHM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHUE MOCIEACTBUI U HEMpHUSITHE BPEIHBIX
MPUBBIYEK (YMOTpeOJEHUST aJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIMMOCTH COOJIIOICHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM 4HCIE Ha OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHSA HEOOXOUMBIX YMEHUM, TOTOBHOCTH aJIalTUPOBATHCS B IPO(ECCHOHATILHOMN cpelie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJydaeMble NMPH H3YUYECHUU XUMHH, JJS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMHpOBaHI/Ifl
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, TMIO0TE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHUBEpCalbHble ydeOHble NEHCTBUS (IIO3HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOTO MBIINIJICHUA TIIPU OCBOCHUH 3HAHWUU:
pacKpbIBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KpUTEpUM i KJaccU(UKALUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPHUMEHTHh B Ipoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakiud — TpU pelIeHHH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaeMBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX ITPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3alMM M IPOBEICHHUIO YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJICIIAHHON padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE IMOcoOus, pecypcsl HHTepHETa), KPUTHUYECKH
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 3324
OTpeACIEHHOTO THIA, MPUOOPETCHHWE ONBbITA B OOJIACTH HCHOJIB30BaHUS HH()OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH peIlacMble 33/a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIe TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIISITH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIBHOM IS TEIFHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JCHCTBHI, ONpeaesieHe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh eI AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIpM HEOOXOAMMOCTH KOPPEKTHPOBaTh CBOKO JESTEIBHOCTH, BBHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH MPEATIOKEHHBIM aJITOPUTM JIEHCTBUHN MpU
BBITIOJTHEHUH 33JaHUM C Y4€TOM IMIOJIYYCHHS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBaX W PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3YJIbTAaTOB IO OCBOGHHUIO O00S3aTENILHOTO COJEpXKaHMUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUA, €ro
UHTEpIpETaLNH, TPEOOPA30BAHHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CHTYalLlUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX TOHSTHI: aTOM, MOJIEKY1a, XUMUYECKUM
AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHass M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJds XHUMHYECKOTO
AJIEMEHTa B COCIMHEHHH, MOJIAPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHUIIATEIILHOCTh, CTEIICHb OKUCIICHHSI, XUMUYECKAst PEaKilvsl, KIacCHPUKAIUs
peaKkuii: peakiuu COeIMHEHUs, PEaKIIUU Pa3I0KEeHHs, peaKIIMK 3aMeIICHUs, PeaKlIuu
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJOW aroMa, aTOMHas OpOUTalb, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsE M HETOJsIipHAas KOBAJIGHTHAs CBs3b, MOHHAs CBs3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10JIsI BelllecTBa (MPOIIEHTHAs KOHIIEHTPALIKs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHMYECKHUX TMOHATUH M NPUMEHSTH 3TH
MOHSITHUS TIPU ONMCAHUY BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJIeHHS (GOpMYJd BEHIECTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

OTIpEe/IeNIATh BAJIEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb
OKHCJICHUsI DJIEMEHTOB B OWHApHBIX COCIWHEHHUSX, MPUHAIICKHOCTh BEIIECTB K
onpeAeNéHHOMY KJaccy COEAMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBS3U
(xoBaJIeHTHAs M MIOHHAs) B HEOPTaHMYECKUX COCTUHEHUSX;

packpbiBaTh cMbica Ilepuoguueckoro 3akona /. . MenneneeBa: 1€eMOHCTPUPOBATH
MOHUMAaHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XUMHUYECKUX JJIEMEHTOB OT HX
noynioxeHuss B Ilepumonuueckoi cucteme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

OMKCHIBATh M XapakTepus3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoir cucTembl
XUMHUYECKUX DJIEMEHTOB: Pa3jiuyarh MOHATHS «TJaBHas moAarpynmna (A-rpymma)» u
«mmobounast moxarpymnma (b-rpymma)», Manaeie W OOdbIIHE TEPHOMBI, COOTHOCHUTH
o0o3HadYeHHsI, KOTOpble UMEIOTCs B Tabnuie «[leprogndeckas cucTeMa XUMHYECKHX
sanemeHToB [[. 1. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsAl sapa, OOIIee YHUCIO DJIEKTPOHOB U
pacmipeneneHre uxX 1Mo JIEKTPOHHBIM CJI0SIM);

KIIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHNUECKHUE BEIIECTBA, XUMUYCCKUE
peakiuu (M0 YHCIy ¥ COCTaBy YYacCTBYIOIIUX B PEAKIIMH BEILIECTB, MO TEIUIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB PA3THMYHBIX
KJIaCCOB, TOATBEpPKJas  ONUCAaHUWE MpUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKLIU;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKaHUsI XUMUYECKHUX MTPEBPAIICHUH B Pa3JIMYHbIX YCIOBHSIX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTA 10 (hOpMyJie COSAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI 10 YPaBHEHUIO XUMUYECKOM peaklnu;



IMPUMEHSTh OCHOBHBIE ONEpAIllMU MBICIUTEIBLHON NEATENbHOCTH — aHAlU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI MU3Y4YEHUs CBOMCTB BEIIECTB M XHUMHUYECKUX PEaKLUU,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHUs  —  HaONMIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIOM U  J1abOpaToOpHBIM
000pyI0BaHHEM, a TaKXe MpaBWIaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJa), IMPUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MAaCcCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE IKCIIEPUMEHTHI 110 PAacClO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHUCTIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMycC, peHondTanenH, METUIIOPaHK U JpyTue).

K xonuy oOyueHus B 9 kJacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

PAacCKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKMX IOHSATHI: XMMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIECHTHOCTb,
JEKTPOOTPHULIATENBHOCTD, CTEIEHb OKUCJICHMs, XUMUYECKass PEaKLUs, XMUMHUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJIb, MOJIIPHBIH 00BEM, PacTBOP, AIIEKTPOIHTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTHYECKAs JUCCOLMAIMS, pPEaKUh HOHHOrO OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HEOoOpaTUMbIE pEaKluy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEaKIUU,  OKHUCIIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTaHOBJICHHE, aJJIOTPONHUs, amM(pOTEPHOCTh, XUMHUUYECKas CBS3b
(KoBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTb XMMHUYECKOM peaklUuH, MpeAcIbHO IOIyCTUMas
xkoHueHTpauus [TJIK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATHM M NPUMEHATH JTH
MIOHATUS ITPU ONMCAHMM BEIIECTB U UX MPEBPAICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBJIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKMX JJEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAJIEKHOCTh BELIECTB K ONPEIEIEHHOMY
KJIaccy COoelMHEHHH Mo (opmynam, BHJ XMMUYECKOH CBS3M (KOBaJE€HTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XHUMHYECKON
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COEIMHEHUH, THUI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;

packpbiBaTh cMbIca [lepuoauyeckoro 3akona Jl. M. MenneneeBa U 1€eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUSA «TJaBHas nonarpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie W OOJBIINE TIEPUOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENEICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUH B IIpEeeNIax MajblX IIEPUOAOB U TJIABHBIX IOATPYIII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;



KJIaccu(puIUpoOBaTh XMMUYECKHE IEMEHThI, HEOPraHMYECKUE BELIECTBA, XMMUYECKHE
peakuuu (110 YMCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPXKIasi ONUCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTUUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UEH U COJIEH,
HOJIHBIE U COKpAIEHHBIC YPABHEHUS peaklUil HOHHOro OOMEHa, ypaBHEHHs peakuuil,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeElLIeCTBaMHU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI I1OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa STHX PeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BO3MOXXHOCTU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUEThI IO YPAaBHEHUIO XMMUYECKOH peakii;

coONoaTh MpaBWa IOJI30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyIoBaHMEM, a TaK)Ke IMpaBHia OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
¥ cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUaKa M yIIIEKUCIIOro rasa);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHJIMKAT-, Cynab(aT-, TMIPOKCHA-UOHBI, KATHOHbl AMMOHHS W HOHBI M3Y4YEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhio, BBIABIECHUE MPUUYMHHO-CIEACTBEHHbIX
CBA3EM — JUId M3Y4YEHMs] CBOMCTB BEIECTB M XMUMHMUYECKHX DPEAKIMM, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOJIOJAEHUE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosmyecTBO yacos
Ne HaunmeHoBaHue pa3iesioB U TeM DJIeKTpOHHBIE (1 (poBbIe)
KonTpoabubie IIpakTu4eckue
n/n nporpamMmbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayajibHble XUMHYECKHE OHSITHS
XuMmusi — BakHas 00JIaCTh
1.1 €CTECTBO3HAHUSA U MPAKTUICCKOM 5 2 bubmorexa [JOK
' p https://m.edsoo.ru/7f41837c
JeSITEIbHOCTH YelloBeKa
bubmuorexa [IOK
1.2 BemecTBa 1 XuMHUYeCKHE pEaKITUH 15
B peakt https://m.edsoo.ru/7f41837c
Hroro mo pa3gemy 20
Pa3pnen 2. BaxkHelilue npeacraBuTeId HEOPraHNYeCKUX BeleCTB
91 Boznyx. Kucnopon. Ilonsitie 06 6 bu6mmoreka [IOK
' OKCH/Iax https://m.edsoo.ru/7f41837¢c
Bognopoa.Ilonsitie o kucnorax u bubanoreka [IOK
2.2 8 1
COJIAIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsarue 06 5 1 bu6imoreka [IOK
' OCHOBaHUSIX https://m.edso0.ru/7f41837¢
54 OCHOBHBIE KJIACChI HEOPTaHUIECKHUX 11 1 bubanoreka [HOK
' COEIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pasaeny 30

Pasnen 3. Ilepnoguyecknii 3axon u Ilepnoan
OKHUCINTEIBHO-BOCCTAHOBUTEIbHbBIC PeaKIIUH

3.1

[Tepuonnueckuii 3aKoH U
IIepuonnueckas cucrema
XHMHUYECKHX deMmenToB /1. W.
MenneneeBa. CTpoeHue aToma

Yyeckasi cucreMa Xxummuieckux 3jemMeHToB /. U. MenpaeneeBa. CTpoenne aToM0B. XMMHU4Y€CKas CBSA3b.

bubnmnoreka [HOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
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32 Xumunueckas cB3b. OKUCIUTEIBHO-

3 bubmuoreka [IOK
BOCCTaHOBUTEJIbHBIE PEAKLINU https://m.edsoo.ru/7f41837c
Hroro no pasaeny 15 ]P?tlffsﬂll;lr(r)lT:oII;icI)l rcu)/1§f41837c
PesepBHOE BpeMs 3 buomiorexa LIOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO HACOB I10 68
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9 KJIACC

KoanuecTBo yacos DJIeKTpPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie  IlpakTudeckue
n/n nporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcbl
Paznen 1. BemecTBO 1 XUMHYeCKHE PeaKIMU
11 [ToBTOpenwue u yriryOieHne 3HaHUI 5 1 bubnuorexa [IOK
' OCHOBHBIX pa3lIeJIOB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 Bubmuorexa [JOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DIEKTPOIIUTUYECKAS TUCCOLIUALIUS. 8 1 1 bubmmorexa [IOK
' XuMHUeCcKUE peakiui B pacTBOpax https://m.edsoo.ru/7f41a636
HWroro mo paznemy 17
Pasjnen 2. Hemerannbl 4 UX coeIMHEHUSI
91 OO01mas XapaKTePUCTHKA XUMHUUECKUX 4 1 Bubnuoreka [IOK
' anemenToB VIIA-rpynmsl. ["amorens https://m.edsoo.ru/7f41a636
OO01mas XapaKTePUCTHKA XUMHUUECKUX
2.2 anemeHnToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' Py - eP https://m.edsoo.ru/7f41a636
COCIUHECHUS
OO01mas XapaKTePUCTHKA XUMHUUECKUX
2.3 anemeHToB VA-Tpymisl. A30T, hocdop u ux 7 1 bubmmorexa LIOK
' PYHIBL ’ P https://m.edso0.ru/7f41a636
COCAMHEHHUS
OO01mas XapakTepUCTHKA XUMHUUECKAX
2.4 siiemenToB |VA-rpynnel. Yriepon u 8 1 2 buGmnorexa I1OK
' . PYIHIBL. P https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCNHEHUS
Hroro no pazneny 25
Pa3nen 3. MeTa/uibl U HX COeIMHEHHA
3.1 OO61re cBOWCTBAa METAJLIOB 4 bubmunoreka LIOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

https://m.edsoo.ru/7f41a636

bu6nmoreka IJOK

3.2 Bakueiinre MeTaIbl M UX COETUHEHHUS 16 https://m.edsoo.ru/7f41a636
HUroro no pazneny 20
Pa3nen 4. Xumus 4 oKpy:Kaiomas cpeaa

4.1 B TBa U MaTepHajbl B )KU3HH YEI0BEKA 3 bubmmorexa ITOK
' CHiecTBa I Matepha https://m.edso00.ru/7f41a636
Hroro mo paznemy 3
PesepBHOE Bpems 3 bubmorexa HOK

p P https://m.edsoo.ru/7f41a636

OBHIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBO yacos DJIeKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Konrpoabubie  IlpakTuuyeckue
n/n Bcero u3ydyeHuss  o0pa3oBaTesIbHbIE
padoTsI padoThI
pecypchl

1 IIpenmet xumuu. Posb XUMUU B KU3HU 1 bubmmoreka [JOK
gelloBeka. Tesa 1 BemiecTna https://m.edsoo.ru/ff0d210c

2 ITousaTtue o MeToAax MO3HAHUS B XUMHUU 1 buGmmorexa TIOK

A https://m.edsoo.ru/ff0d227e
IIpakTudeckas padora Ne 1 «IIpaBuia paboTs
3 B J1a0OpaTOpUH U MPUEMEI 0OpAILIEHUS C 1 bubmorexa HOK
patop p patll https://m.edsoo.ru/ff0d23dc
nmabopaToOpHBIM 000PYIOBAHHEM)

4 YucTsle BemecTBa U cMecH. CIocoObl 1 butmmoreka [IOK
pazzeneHus cmeceit https://m.edsoo.ru/ff0d26ca
[Ipaktnueckas padota Ne 2 «Pa3znenenue

5 cMmeceil (Ha mpuMepe OYUCTKH MOBAaPEHHOM 1 bubmorexa LOK

puMEp P https://m.eds00.ru/ff0d28c8
COJIH)»
butmmoreka [IOK
6 ATo OJIEK 1
TOMBLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢c

7 XuMHudecKue 3JIeMEHThI. 3HAKU (CHMBOJIBI) 1 bubmmoreka [HOK
XUMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 TIpocTele M CIOKHEBIE BEIIECTBA 1 bubmorexa HOK

p B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUCHHUE 1 bubmorexa HOK

yp yi https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumnueckas Gopmyna. BareHTHOCTH aTOMOB 1 bromorexa LIOK

PMYJ1d. https://m.edsoo.ru/ff0d2eae
XHMHYECKHUX DIIEMEHTOB
11 OTHOcHTENIbHAs aTOMHas Macca. 1 bu6mmoreka IJOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2eae

OtHocUTEeNIbHAs MOJICKYJIApHad Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 0711 XUMHUYECKOTO DJIEMEHTA B bubnunoreka [JOK
COCIMHEHHUH https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo Bemecta. Monb. MonspHas bubamoreka [HOK
Macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKre U XUMUYECKUE SIBICHMUS. bubnunoreka [JOK
XuMuueckasl peakius https://m.edsoo.ru/ff0d37fa
[IpusHaku 1 ycIoBUs POTEKAHUS Bu6mmoreka [IOK
15 .
XUMUYECKUX pPeaKuil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHUS MacChl BEUIECTB. bu6mmoreka [IOK
XUMHUUECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BriuncieHus: KoIU4YecTBa, MacChl BELECTBA 1O bubanoreka [JOK
YPaBHEHUSIM XUMUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d5708
Knaccuduxaius XuMIIeCKIX peakiiuii
18 (coe I/IHq;HI/IH A3IIOKCHUS 3a1\1j[)e elimﬂ bubmiorexa LIOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — Y4YE€HBIA-PHIIUKIIONEIUCT. bub6mmoreka [IOK
O0o00uieHne U crucTeMaTU3alys 3HAHAN https://m.edsoo.ru/ff0d40c4
20 KontponbHas padora Nel no Teme «BeniecTa bu6imoreka [IOK
Y XUMHAYECKUE PEAKLIUI) https://m.edsoo.ru/ff0d4290
Bosznyx — cmech razoB. CocTaB Bo3ayxa.
21 Knci}c]) 0J1 — DJIEMEHT U IIPOCTOE BeﬂyeCTBO buomorexa LIOK
oA P m ' https://m.edsoo.ru/ff0d448e
O30H
DuU3nYecKre U XUMUYECKHUE CBOMCTBA
22 KHCIOpoJia (peakul OKUCIICHUS, TOPEHHUE) bubmiorexa LIOK
po7ia (peartt > TOP ' https://m.edsoo.ru/ff0d4614
ITonstre 06 oxcumax
CriocoObI MOJTyYeHHsI KHCIOopo/ia B
23 naboparopuun Zlqn OMLILunerH(jICTI/I Bubmmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
24 TemnoBoii 3P PEeKT XMMUIECKON PEeaKIUH, Bbu6immoreka LIOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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IMMOHATHUC O TCPMOXUMHNUYCCKOM YpaBHCHUH,
9K30- U SHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

Tomnuso (HedTh, yrois 1 MeTaH).

25 3arpsi3HEHHNE BO3AyXa, CIIOCOOHI €T0 bubmmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAIICHUS
[Ipaktryeckas padota Ne 3 o Teme
26 «Ilonyuenue u codupaHue KHCIOPOaa bubmmorexa [JOK
Y P pols, https://m.edsoo.ru/ff0d4ae2
U3yUYCHHE €r0 CBOWCTBY
97 Bonopon — aieMeHT u mpocToe BemecTBo. Bu6mmoreka [IOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 duzndeckre 1 XUMHUIECKHUE CBOMCTBA butmmoreka [IOK
Bogopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
bubnmoreka IJOK
2 IT
o OHIITHIE O KHCTOTAx 1 COMX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TOy4YeHnst BOAOPOa B bu6mmoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4ddo
[IpakTrnyeckas padota Ne 4 o Teme
31 «Ilonyuenne u codnpanue BOIOPOIA bubmmorexa [JOK
Y oup AOpOTa, https://m.edsoo.ru/ff0d4f42
U3yUYCHHE €r0 CBOWCTBY
.. butmmoreka [IOK
2 M i . A
3 OJISIpHBIN 00BEM ra3oB. 3aK0H ABOTaapo httos://m.edsoo.ru/ffod542
BrrurcieHust 00béMa, KOJIMYECTBA BEIIECTBA
33 rasa 1o ero M3B€CTHOMY KOJIMYECTBY BEILECTBA bubmorexa HOK
. Y v Bell https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Borurciienust 00bEMOB ra3oB 10 ypaBHEHHIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00OBEMHBIX bubnmorexa HOK
P _ https://m.edso0.ru/ff0d5708
OTHOIIICHHUU I'a30B
35 Ddu3ndecKue 1 XUMUIECKUE CBOMCTBA BOJIBI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsTre 00 HHAMKATOPAX bubmmorexa [JOK

https://m.edsoo.ru/ff0d59e2
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Bona kak pactBoputens. HacwimeHHbIe 1

butmmoreka [IOK

37 HEHACHIIICHHBIC PacTBOPBI. MaccoBast 10
B P P A https://m.edsoo.ru/ff0d5b40
BEIIIeCTBa B PacTBOpE
IIpaktrueckas padora Ne 5 o Teme
38 «ITpurotoBieHue pacTBOPOB ¢ ONpeaeaEHHON bubmorexa HOK
P . . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOH JTOJIeH paCTBOPEHHOTO BEIIECTBAY
39 Konrtponbras padora Ne2 o teme «Kuciaopo. bubamoreka [HOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTas, Kiiaccu(hUKaus, bubmunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHune u XUMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OCHOBaHUS: COCTaB, KilacCU(UKALINS, bubanoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHue U XUMHYECKHAE CBOMCTBA bu6imoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccupukanus, bubanoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Torydenune u XMMHYECKHE CBOWCTBA KUCIOT bubmmorexa LIOK
Y https://m.edsoo.ru/ff0dfee2
46 Counu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubnuotexa [JOK
MOJIy4YEHHUs], XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[pakTndeckas padota Ne 6. Pemenne
47 JKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubmuoreka [IOK
«OCHOBHBIC KJIaCCHI HEOPTAHUYECKIX https://m.edsoo.ru/00ad9b7c
COCAMHEHUIN
48 T'eneTuueckas CBA3b MEXY KiaccaMu bubnmnoreka [HOK
HEOPTraHUYECKUX COCTUHEHUI https://m.edso0.ru/00ad9a50
. b K
49 O060011IeHNE ¥ CUCTEMaTHU3aIINs 3HAHU ] nommorexa [10

https://m.edso0.ru/00ad9ch2
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

50 KonTponbhas pabota Ne3 no Teme "OCHOBHBIC bubaunoreka [JOK
KJIaCChl HEOPTAaHUUYECKUX COeTMHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KJIACCUPUKAITTT
51 XUMHYECKHX 251eMeHTOB. [ToHsITHE O rpymIIax buGnuorexa IOK
’ py https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
ITepuonuueckuti 3akoH u [lepuoamueckas
butmmoreka [IOK
52 CHCTEeMa XUMHIEeCKHuX 31eMeHToB /I, .
https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoasl, rpyHIIbL, MOATPYIIIEI Bubmrorexa OK
PHOJIBL, TPY - OATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenne atomoB. CoCTaB aTOMHBIX SA7EP. Bu6mmoreka [IOK
H3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHue 3IEKTPOHHBIX 000JI0UEK aTOMOB
55 snemenToB [leprommaeckoi cuctemsr J1. 1 bubmorexa HOK
P T https://m.edsoo.ru/00adaébc
Menneneena
XapakTeprucTHKa XUMHUIECKOTO SJIEMEHTa TI0
. butmmoreka [IOK
56 ero nojoxeHuro B [lepuoauueckoit cucteme
https://m.edsoo.ru/00ada824
J. U. MenneneeBa
3unauenue [leproamueckoro 3aKoHa ass
57 a3BUTHS HAYKH U npakTuku. [[. bubmorexa HOK
P Y . P . A https://m.edsoo.ru/00ada96e
MenneneeB — y4€HBIM, Me1aror U rpaxaaHuH
58 DIEeKTPOOTPHUIIATEIIBHOCTH ATOMOB bubmmnoreka [HOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
butmmoreka [IOK
59 I/IOHHaH XUMHNYCCKasa CBA3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nosspHAs XUMUYECKAS CBA3b Bubmorexa OK
p https://m.edsoo.ru/00adaab8
61 KOBaHeHTHaSI HCITOJIIPHAA XUMHUUYCCKas CBA3b BI/I6HI/IOTGKa L[OK
p https://m.edsoo.ru/00adaab9
bubmmoreka ITOK
62 CreneHs OKUCIIEHUS 1

https://m.edsoo.ru/00adae28
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butmuoreka [IOK

63 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH 1 httos://m.eds00.ru/00adb076
bubmmoreka [JOK
64 OKHCIUTENN U BOCCTAHOBUTEIH 1 httos://m.e dsocI)_.Iru 100adb076
65 KonTponbnas padora Ne4 o Teme «Ctpoenune 1 bubnunoreka [JOK
aroma. XUMHUYECKasl CBSI3b» https://m.edsoo.ru/00adb486
66 PesepeHslii ypok. O6001eHue n 1 Bu6mmoreka LIOK
CHUCTEMAaTU3ALMSl 3HAHUI https://m.edsoo.ru/00adb33c
67 PeseprHbIit ypok. O6o0meHne n 1 bu6mmoreka [IOK
CHUCTEMAaTU3aLMsI 3HAHUI https://m.edsoo.ru/00ad9cbh2
68 PesepBHBIIT ypoK. O6o6iHeHHe u 1 Bu6mmoreka [IOK
chcTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 68
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9 KJIACC

KoauyecTBO Yacos DJIeKTPOHHBIE
Ne Jara
nudposbie
n/ Tema ypoka Bcee Koutpoasn | Ilpakruuec H3Yy4€H
odpa3oBaTebHbIE
n ro ble padoThI KHe padoTsl | HUA
pecypcsl
Tlepuonnueckuii
3aKOH.
ITepuoauueckas bubamoreka LHOK
1 cuctema 1 https://m.edsoo.ru/00a
XUMHYECKHUX db59e
anementoB /[[. 1.
Mengeneena
3aKOHOMEpPHOCTH
B USMCHCHHNU
CBOMCTB bubnunorexa LIOK
2 XUMUYECKUX 1 https://m.edso0o.ru/00a
3JIEMEHTOB db6b6
MIEPBBIX TPEX
MIEPHUOIOB
Krnaccudukarus
bub6mmoreka [IOK
1 HOMEHKJIaTypa
3 HCODIAMITCCKIX 1 https://m.edsoo.ru/00a
p db7e2
BEIICCTB
Buanl
XUMHYECKON bub6mmoreka [IOK
4 CBSI3U U TUITBI 1 https://m.edsoo.ru/00a
KPUCTAIUTHYECKU dbac6
X peETOK
KontponbHas
pabdota Nel 1o
TeMe
«IToBTOpEHUE U
5 yriyoneHne 1 1
3HAHUH
OCHOBHBIX
pa3znenoB Kypca 8
KJ1accay»
Knaccudukarus
XAMHYECKHX butmmoreka [JOK
6 peakuuii o 1 https://m.edso0.ru/00a
pazIMYHbIM dbcb0
MpU3HAKaM
Tlonstue o
butmmoreka [IOK
CKOPOCTH
7 . 1 https://m.edso00.ru/00a
XUMAYIECKOH

pCaKkIuu.

dbe9a
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

Ilonsarue o
TOMOT'CHHBIX U
TeTEPOTCHHBIX
peakIusx

IIonsTue o
XUMHYECKOM
PaBHOBECHH.
DakTOopsl,

BIIMSIFOLIIE HA bubmuoreka [IOK
8 CKOpPOCTh https://m.edsoo.ru/00a
XUMHYECKOMI dc28c
peaKiuu u
[IOJIOKEHHUE
XUMHUYECKOr O
paBHOBECHS
OKHUCITUTETBHO- bubnmoreka IJOK
9 BOCCTAHOBUTEJIHH https://m.edsoo.ru/00a
bI€ pEaKIUH dcade
Teopus
3IEKTPOJIUTUICCK
. bubnuorexa LIOK
O IUCCOLIMALUH.
10 CIUBHLIE 1 https://m.edsoo.ru/00a
wi dcd6s
cltabele
SIIEKTPOJIUTHI
Honnsle bub6mmoreka [IOK
11 YpaBHEHUS https://m.edsoo.ru/00a
peaxuuii dd448
XUMHYECKHE
CBOICTBA KUCIIOT
1 OCHOBaHUM B
bub6mmoreka [IOK
CBETE
12 . https://m.edso0.ru/00a
MpeICTaBICHU I ddsds
00
JIEKTPOIUTHIECK
OM TMCCOIMAIN
XUMHYECKUE
CBOIICTBA COJIEH B
CBETE bubmmoreka [JOK
13 NpeJICTaBICHUI https://m.edsoo.ru/00a
00 dd8b2
3IEKTPOJINTHIECK
OH JTUCCOITHAIINHN
butmmoreka [IOK
TTonstue o
14 . https://m.edso0.ru/00a
THAPOJIN3E COJICH ddoda
15 O06001IEeHE U butmmoreka [IOK

CHUCTCMAaTHU3alusa

https://m.edsoo.ru/00a
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

3HAHWUHI ddd12
IIpakTueckas
pabora Ne 1. bubamoreka [HOK
16 «Permenmne https://m.eds00.ru/00a
3KCIIEpPUMEHTAJIb ddbfa
HBIX 33129
KonTponbhas
pabota Ne2 1o
TeEME
«DIEeKTPOTUTHYIE bubaunoreka [JOK
17 cKas https://m.edso0.ru/00a
JMCCOLMALIAS. ddecO
XuMudecKrue
peakuuu B
pacTBopax»
OOmas
XapaKTepUCTHKA
bubmunorexa LIOK
rajJoreHoB.
18 https://m.eds00.ru/00a
XuMudecKrue
v ddfe2
CBOMCTBA Ha
puMepe XJopa
XI10poBOAOPO/I.
Consnas
KHUCJIOTA, Bubnmnorexa [JOK
19 XHUMHUYECKHE https://m.edsoo.ru/00a
CBOMCTBA, del04
MoJTy4eHue,
MIpUMEHEHNE
IIpakTuueckas
pabora Ne 2 1o
TeMe
butmmoreka [IOK
«ITonmyuenue
20 CONAHOI https://m.edso0.ru/00a
7 de348
KHCJIOTBHIL,
H3y4yeHue e€
CBOMCTB»
Brraucienus mo
YpPaBHEHHSIM
XAMHYECKHX butmmoreka [IOK
21 peakuui, eciau https://m.edsoo.ru/00a
OJIMH U3 de488
pEareHToB JIaH B
M30BITKE
OOmias
bubmmoreka [JOK
XapaKTEePUCTHKA
22 https://m.eds00.ru/00a

351eMeHTOoB VIA-
TPYIIIBI

de64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

23

AnoTponHsie
Mo IU(DUKAIAN
CEepBHI.
Haxoxnenue
cepsl U €€
COEJTMHCHUH B
pupoze.
XuMHUYeCcKue
CBOICTBa cepbl

bubmmoreka [JOK
https://m.edsoo.ru/00a
de64a

24

25

26

27

CepoBogopo,
CTpOEHHE,
(hnznueckue u
XUMHNYECCKHEC
CBOMCTBa

OKcHpsI cephl.
CepHas KUCJIOTAa,
¢uznveckue u
XUMHAYECKHE
CBOMCTBA,
pUMEHEHHUE

XuMudecKue
peakium,
JIe)KaIe B
OCHOBE
MPOMBITIUICHHOT O
crocoba
MOITyYeHUS
CEpHOM KHUCJIOTBHI.
XuMudeckoe
3arpsi3HCHHE
OKpY>Karolen
cpenbl
COEJIMHECHUSIMHA
cephl
Brruncnenue
MacCCOBOM JT0JIH
BBIXO/a
MPOJIyKTa
peaKmu

butmmoreka [IOK
https://m.edsoo.ru/00a
de802

bubmuorexa LIOK
https://m.edso0.ru/00a
dea28

butmmoreka [IOK
https://m.edsoo.ru/00a
dec8a

butmmoreka [IOK
https://m.edsoo.ru/00a
dec8a

28

Ob6mas
XapaKTepUCTHKA
3neMeHToB VA-
TPYIIIEL. A30T,
pacnpocTpaHeHn
€ B pHUpoJIe,
¢dusnveckue u
XUMHUYECKUC

bubmmoreka [JOK
https://m.edsoo.ru/00a
deeab
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CBOIiCTBa

29

30

AMMHak, ero
¢uznueckue u
XHMHYECKHE
CBOIICTBa,
HOJy4eHUE U
NpUMEHEHHUE

TIpakTuueckas
padora Ne 3 1o
TeMe
«lTomyuenue
aMMHAKa,
U3Y4YEHHUE €ro
CBOMCTB»

bubmmoreka [JOK
https://m.edsoo.ru/00a
df004

butmuoreka [IOK
https://m.edso0.ru/00a
df180

31

32

A3oTHas
KHUCJIOTa, €€
¢uznveckue u
XHMHYECKHE
CBOICTBaA

Hcnonp3oBanue
HUTPATOB U
coJielf aMMOHUS B
KayecTBe
MUHEPATBHBIX
yIoOpeHuii.
XHUMHUYECKOe
3arpsa3HeHne
OKpY>Karolen
cpeibl
COeIMHEHUSIMH
azora

bubmuorexa LIOK
https://m.edso0.ru/00a
df306

butmmoreka [IOK
https://m.edsoo.ru/00a
df518

33

34

®dochop. Oxcun
dhochopa (V) u
tdochopnas
KHCIIOTA,
¢duznueckue u
XUMHUYECKUE
CBOMCTBA,
HOJTy4eHHUE

Hcnons3zoBanue
dhocdaTos B
KauecTBe
MUHEPaTbHBIX
yAOOpCHHIA.
3arpsi3HeHue
MIPUPOTHON
cpebl

bubmmoreka [JOK
https://m.edsoo.ru/00a
df68a

butmmoreka [IOK
https://m.edsoo.ru/00a
dfc20
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tdhocharamu

Yraepogn,
acIpOCTpaHEHU
pactipoctp bubmmoreka [JOK
€ B TIpUPOIE,
35 (usieckie u https://m.eds00.ru/00a
dfd9c
XHMHYECKHE
CBOIicTBa
Oxcunsl
yraepona, ux
(hm3uIecKue u
XUMHYECKUE
. bubmunorexa LIOK
CBOMCTBA.
36 https://m.eds00.ru/00a
DKOJOrHuecKue
dfebe
npo0JIeMsl,
CBSI3aHHBIE C
OKCHIOM
yraepona (1V)
Vronpuas Bbubnmoreka IJOK
37 KHCJIOTa U eé https://m.edsoo.ru/00a
COJIx e006¢
IIpakTnueckas
pabota Ne 4 o
TeMe
"Tlonmyuenue bu6imoreka [IOK
38 YTIIEKUCIIOTO https://m.edsoo.ru/00a
rasa. e027e
KauecrBennas
peaxius Ha
KapOoHaT-nOH"
IlepBoHauasibHBIE
MOHATHS 00
butmmoreka [IOK
OPraHUYECKUX
39 BIICCTBAX KAK O https://m.edsoo.ru/00a
B e054e
COCUHEHHIX
yriaepoja
. bub6mmoreka [JOK
Kpemnuii u ero
40 S https://m.eds00.ru/00a
A e080a
IIpakTrueckas
pabora Ne 5.
Pemenne
JKCIEPUMEHTab bubmnoreka [JOK
41 HBIX 3aJa4 I10 https://m.edso0.ru/00a

TeMe
«Baxueimme
HEMETAIUIBI U X
COCITUHCHHS

e0bf2
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https://m.edsoo.ru/00ae080a
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KonTponbHas
pabota Ne3 o

bubmmoreka [JOK
42 reme . https://m.edso00.ru/00a
«Baxneitmue
€0el18
HEMETaJIBl U UX
COCTMHCHHMS
O6imas
XapaKTePUCTHKA
XAMHYECKHX
3JIEMEHTOB —
METAJIJIOB.
Mertannuueckas bubnunorexa LIOK
43 CBSI3b B https://m.edso0o.ru/00a
MeTaJIn4decKast el03e
KpUCTAJUTHYECKas
peIéTKa.
duzngeckue
CBOICTBa
METAILJIOB
XuMudeckue
CBOICTBa
METAaJIJIOB. butmoreka [IOK
44 DNEKTPOXUMHYEC https://m.edsoo.ru/00a
KUH psijg el156
HaIpsHKEeHUI
METAILJIOB
O061He crroco0bl
MOJTyYEHUS
METAILJIOB
CnuiaBel.
Brruncnenus no
yPABHEHHAM Bu6immoreka [IOK
45 IMIECKIX https://m.edsoo.ru/00a
. €1156
peakuui, eciu
OJIVH M3
peareHToB
COJICPIKUT
pUMecH
TlonsiTHe 0 butmmoreka [IOK
46 KOppO3uu https://m.edsoo.ru/00a
METAJIIOB el278
Ienoumsie bubmmnoreka [JOK
a7 MeTAILL https://m.edso0.ru/00a
e14b2
OKcHuapl U bubmmoreka [JOK
48 THAPOKCHIBI https://m.edsoo.ru/00a

HaTpud U KaJlnud

e14b2
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[Ilenounozemenn
HBIE€ METaJLJIbI —

butmuoreka [IOK

49 U https://m.edso00.ru/00a
. el5e8
Maruui
Baxwneiimue bubmoreka [{OK
50 COEIUHCHHS https://m.edso00.ru/00a
KaJIbIIUsI el5e8
O06o006mIcHNE U
51 cucTeMaTHu3arus
3HAHUH
JKEcTkocTh BOJIBI bubmunorexa [IOK
52 U CIIOCOOBI €8 https://m.eds00.ru/00a
yCTpaHEHUs] €1886
IIpakTrueckas
pabota Ne 6 mo Bu6mmoreka [IOK
53 teme "JXKEcTkocTh https://m.eds00.ru/00a
BOJBI 1 METOIIBI elae8
e€ ycTpaHeHus"
bubmunorexa LIOK
54 AroMIHMTI https://m.edsoo.ru/00a
elcb4
AwmdoTtepHbIe bubanoreka [HOK
55 CBOMCTBA OKCHJIA https://m.edsoo.ru/00a
Y TUJIPOKCH/IA elc64
butmmoreka [IOK
56 Kenezo https://m.eds00.ru/00a
€1d86
Okcupl,
bub6mmoreka [IOK
THIPOKCUJIBI U
57 comn xenesa (1) https://m.edsoo.ru/00a
e35e6
u xenesa (1)
O600menHne u
58 CHCTEeMaTH3aLHs
3HAHUU
IIpakTrueckas
pabota Ne 7.
Pemienne
9KCIIEPUMEHTANb Bu6immoreka [IOK
59 HBIX 3aJ1a4 110 https://m.edso0.ru/00a
TeMe e3de8
«Baxueiimme
METAILIEI U UX
COETMHEHMSI
Beruucnenus no butmmoreka [IOK
60 YpaBHEHUSM https://m.edsoo.ru/00a

XUMHUYCCKUX

e1750
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